Effects of ageing and physical activity on blood pressure and endothelial function during acute inflammation.
What is the central question of this study? Do older and younger adults have similar vascular endothelial and blood pressure responses to acute inflammation? Does physical activity affect these responses? What is the main finding and its importance? Older adults reduce blood pressure whereas younger adults reduce endothelial function during acute inflammation. Physical activity does not provide protection against these inflammation-induced changes. This is important because older adults regularly experience acute increases in systemic inflammation that may predispose older adults to cardiovascular events through dysregulation of blood pressure. Ageing is characterized by chronic, low-grade inflammation that is related to endothelial dysfunction and arterial stiffness. Physical activity can protect older adults (OAs) from cardiovascular dysfunction and increased inflammation. Acute inflammation causes transient endothelial dysfunction and arterial stiffening in younger adults (YAs), but may not have the same effect in OAs. We hypothesized that acute inflammation would increase blood pressure (BP) and endothelial impairment to a greater extent in OAs versus YAs, but that physical activity would be protective. We induced inflammation with an influenza vaccine in 22 OAs (55-75 years old) and 31 YAs (18-35 years old) and measured brachial flow-mediated dilatation (FMD), BP and serum inflammatory markers before vaccination and at 24 and 48 h afterwards. Physical activity data were collected using accelerometry. During inflammation, only OAs reduced systolic BP (from 120 ± 3 to 115 ± 2 to 115 ± 3 mmHg, P < 0.05), but only YAs reduced FMD (from 11.3 ± 0.7 to 8.5 ± 0.6 to 8.9 ± 0.6% in YAs and from 6.7 ± 0.6 to 5.3 ± 0.7 to 6.0 ± 0.6% in OAs, P < 0.05 for time and interaction effects). The entire cohort increased C-reactive protein (P < 0.05), but only YAs increased interleukin-6 (P < 0.05 for time × age group interaction). Physical activity was related to the percentage change in inflammation in OAs (r = -0.50, P < 0.05) but not to the change in arterial function in either group (P > 0.05 for all). We conclude that acute inflammation reduced FMD only in YAs and reduced BP only in OAs. Physical activity did not affect arterial function during acute inflammation. Clinicians should be aware that all OAs are vulnerable to inflammation-mediated reductions in BP and cardiovascular complications.